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Continuous Rearing of the Carrot Rust Fly, Psila rosae (Fab.)' 

By R. J. MCCLANAHAN AND H. D. NIEMCZYK 
Entomology Laboratory, Research Branch 

Canada Department of Agriculture, Chatham, Ontario 

Abstract 
A method for continuous rearing of the carrot rust fly, Psila rosae (Fabricius), 

has 'been developed for the first time. All stages of the rearing were conducted in 
a temperature cabinet maintained at 64 * 2°F. Adu!ts in a screen cage were fed 
water, honey, soybean flour and yeast. The females oviposited in the soil of 
potted carrots. Eggs were periodically removed with the top layer of soil to 
gallon iars containing several carrots layered in muck soil. 

Field collected puparia emerged satisfactorily at 7OoF., but not at higher 
temperatures. In the laboratory population there was a preponderance of males. 
A generation of carrot rust flies was completed in approximately 80 days. 

Introduction 
The carrot rust fly, Psila rosae (Fabricius), was introduced into Canada about 

1885 and has subsequently appeared in most carrot growing areas of Canada. 
Infestations have been reported from all provinces except Manitoba and Saskat- 
chewan. 

Extensive field and insectarv studies on the carrot rust fly have been con- 
ducted in North America and ~ h o ~ e .  Major contributions include the tvorlc of 
Whitcomb (1938) in hlassachusetts, Scott ( 1952) in New York, Icorting (1940) 
in Germany, and van't Sant (1961) in Holland. Some of the requirements for 
rearing are indicated in these papers. Scott (1952) found that a single pair of 
flies would not mate or oviposit, but some fertile eggs were obtained from two 
pairs. Van'c Sant (1961) discovered that the first-jnstar larvae fed on carrot 
root hairs. Whitcomb (1938) obtained eggs with flies caged over potted carrots. 
Adult longevity was increased by feeding the flies a 5% sugar solution (Korting, 
1940). 

No method for continuous rearing of the carrot rust fly in insectaries or 
under laboratory conditions was found in an extensive literature survey. This 
has been the limiting factor in studies of the bionomics of this insect. The rear- 
ing method described herein was developed to provide a continuous supply of all 
stages of the insect for critical biological studies and also adult flies for toxi- 
cological tests. 

lcontribution No. 32, Entomology Laboratory, Research Branch, Canada Department of Agriculture. 
Chatham, Ontario. 
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Figs. 1-3. Carrot rust fly rearing. 1, temperature cabinet with oviposition cage on top 
shelf and larval development jars below; 2, watering unit; 3, potted carrot used as an ovi- 
position site. 

Puparia collected in the Holland Marsh near Bradford, Ontario, on October 
13, 1961, were the source of the carrot rust fly colony. Flies emerging from the 
same collection of puparia were shown to be highly resistant to aIdrin and 
heptachlor (Nieniczvk and Harris, 1962). The  laboratorv reared flies were not 
exposed to insecticides, but they have probably retained a high degree of resistance 
to  cyclodiene insecticides. 

Materials and Methods 
All stages of the rearins were carried out in a temperature cabinet (Fig. 1) 

maintained a t  64 5 2°F. and a relative humidity averaging 40'14. Fonr 15-watt 
Anorescent lights at the top of the cabinet provided 20 foot-candles of light inside 
the oviposition cage for 16 hours each day. This cage, measuring 12 bv 15 by 22 
inches, was cnvered with Lumite plastic screen and had a corton sleeve at one 
end. Wide-mouthed gallon jars were used for  larval development. 

The  flies were fed crystallized honey and a protein source consisting of 70% 
soybean flour and 30% brewers' yeast'. Water was supplied by a 4-ounce bottle 
inverted over a filter paper on a base (Fig. 2) .  

Potted carrot plants were used as oviposition sites. The  top 3 inches of a 
carrot was planted in clay loam in a Cinch pot and left in the greenhouse until 

2In a personal communication H. J. Svec suggested this mixture as food for adult flies. 
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TABLE I 
Emergence of carrot rust fly from puparia held a t  various temperatures after 2 months' storage 

a t  42" F. 

I I 

the leaf growth was 3 to 4 inches high. The plant could then be used for approx- 
imately 3 weeks in the oviposition cage. A 1: 1 mixture of moist peat moss and 
muck soil was placed around the crown of the carrot plant in a half-inch layer 
(F ig  3). This layer of soil with the accumulated eggs was removed every 3 or 
4 davs and replaced with more soil. 

The lots of eggs were transferred to gallon jars containing several carrots 
layered over muck soil. The  soil had previously been steamed for one hour at 
28 pounds pressure to eliminate mites and Collembola, and also to help control 
rotting organisms. Additional moist muck soil was used to cover the eggs. The  
moisture in the jars was maintained by adding water at weekly intervals so that 
the muck soil had approximately 40% moisture. 

Puparia were sifted out and placed in small waxed cartons of muck soil or 
they were left in the jar for emergence. Desiccation of the puparia was 
prevented by keeping the soil moist and the containers covered. 

Temperature 
( O F . )  

Life History in Laboratory 

Information on emergence of carrot rust flies from field-collected puparia 
was obtained. Puparia collected on October 15 1961, were stored for 2 months at 
40°F. and moved to various temperatures for emergence. The results, given in 
Table I, indicated that maximum emergence was obtained near 70°F., and that 
flies emerged sooner at 60 to 65°F. Whitcomb (1938), in an experiment with 
overwintered puparia, found that there was no emergence at temperatures over 
7S°F., but that flies emerged sooner at 75 than at 55°F. 

There were significantly more males than females in the laboratory popula- 
tion of carrot rust flies. Eight lots of dead flies, taken from the rearing cage over 
a 3-month period, were sexed separately. There were 143 males and 87 females, 
and analysis of the counts by chi square revealed that they departed significantly 
from a 1 : 1 ratio. The  95 % confidence limits for the proportion of males were 
0.56 and 0.67 (Walker and Lev, 1953, p. 461). No  field-collected adults were 
available for a comparative sex ratio determination. 

Mating took place as early as 24 hours after emergence, and eggs were 
observed in 6 to 8 days. Usually 70 to 95% of the eggs were viable. They 
hatched on moist filter paper in 6 days at room temperature. 

The duration of larval and puparial stages was not determined accurately. 
Based on rearing records they were estimated as 39 and 29 days, respectively. 
Emergence of adults from a particular rearing jar occurred mainly over a 6-day 
period, but it extended in some cases for 25 days. 

Discussion 

Number of 
puparla 

Under the rearing conditions described a generation of carrot rust flies was 
completed in approximately 80 days. Three generations were reared separately, 

Mean number of 
days before emergence 

Per cent 
emergence 
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but adults emerging after that were placed in one cage to provide a more 
continuous level of egg production. 

T h e  key factors in rearing carrot rust flies are considered to be the adult diet 
and the fairly low temperature for ovjposition and larval development. 

I t  is anticipared that biological studies now under way will clarify factors 
Jeading to the present high mortality of larvae, so that the methods can be 
modified accordingly. 

References 
Kerting, A. 1940. Zur Riologie und Bekampfung der Xliihrenfliege PPla rosae F. in Mitteb 

deurschland. Arb. pbysiol. angew. Ent. 7 :  209-232, 269-285. 
Siemczyk, H. D., and C. R. Harris. 1962. Evidence of carrot rust fly resistance to aldrin 

and heptachlor in Canada. ). Econ. Ent. 52: 260. 
Sant, L. 1.:. van't. 1961. Levenswijze en bestrijding van de worrelvlieg (Psila rosae F.) in 

Nederland. Verrlagen van h d b o u w k n n d ~ e  onderzoekingen NK. 67.1 1 3 1  pp. 
Scott. H. E. 1952. The biology and control of the carrot rust fly, Psiln rosae (F.), Pfi.D. 

Thesis, Cornell University, Ithaca, New York. 
Walker, H .  M., and J. Lev. 1953. Statistical Inference. Henry Holt & CO., New York. 
Whitcomb, W. D. 1938. The carrot rust fly. Massachusetts Agr. Expt. Sta. Bull. 352. 

36 PP. 
(Received March 15, 1963) 

A New Species of Acropsilus from the Solomon Islands 
(Diptera : Dolichopodidae) 

By H. ROBINSON 
Dept of Botany, Smithsonian Institution, Washington, D.C. 

Abstract 
A new species of Acropsilzlr from the Solomon Islands is described, and a key 

provided for the four known species of the genus. 

Three species have previously been recognized in the genus Acropsilzcs. A 
single specimen collected by J. L. Laffoon on Guadalcanal in 1944 represents 
another, apparently undescribed, species. 

Acropsilus protractus, new species 
MALE.-1.0 mm; wing I. 1 mm by 0.4 mm. 
Face long, narrow but distinct in the lower half, with two distinct and one 

or two smaller setae near the mouth, covered with grayish pollen; front broad, 
broader above, dark green with light grayish pollen. Palpus small with pale tip 
and hairs; proboscis dark yellow. Atitenna yellowish-brown, with all segments 
short; first segment bare above; second segment slightly broader, with a ring of 
small hlack setulae; third segment with numerous rather long pale hairs, with 
an apical arista. Setae of the lo~ver orbit small, brownish. Facets on the anterior 
surface of the eye much enlarged. 

Thorax dark with grayish-brown pollen on the mesonotum, more grayish 
pollen on the pleura; flattened before the scutellum. Setae brownish; acrostichals 
lacking; five pairs of dorsocentrals, first small and close to the second; one large 
pair of scutellars; a small pale seta above the fore coxa. 

Legs yellow, middle coxa brownish-yellow. Setae mostly brownish; fore 
and middle coxae with numerous hairs and distally with small bristles on the 
anterior surface; middle and hind coxae with a small external bristle; middle femur 




